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Overview 
This report is Part A of a two-part publication which analyzes data submitted by the Applicant in 
support of the above-mentioned water right application. This report provides technical analyses 
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1.0 Application Details 
The Applicant proposes to change the points of diversion (POD) and places of use (POU) for 
Statements of Claim numbers 40C 167385-00, 40C 167386-00, 40C 167387-00, 40C 167389, 
and 40C 19338-00. The proposed POU is located in the NE and S2 Sec. 29, and the NW and 
N2N2SW Sec. 28, T12N, R31E. The project is in Rosebud and Petroleum Counties, and the 
source is the Musselshell River. 
 
Table 1. Water Rights Proposed for Change 

 
 
 
 
 
 
 
 

Water Right 
Number 

Flow 
Rate 
(CFS) 

Volume 
Purpose/
Acres 

Period 
Of Use 

Place Of Use 
Point(s) Of 
Diversion 

Priority 
Date 

40C 167385-00 1.71 

Amount put 
to historical 
and 
beneficial 
use 

Irrigation 
45 AC 

5/1 to 
10/15 

W2NESE, NWSE, 
NWSESE, and 
E2NESW Sec. 29, 
T12N, R31E, 
Rosebud County 

SWSESE Sec. 29, 
T12N, R31E, 
Rosebud County 

10/1/1908 

40C 167386-00 0.61 

Amount put 
to historical 
and 
beneficial 
use 

Irrigation 
16 AC 

5/1 to 
10/15 

SWNENE, 
NWSENE, and 
SWSENE Sec. 32, 
T12N, R31E, 
Rosebud County 

SWSESE Sec. 29, 
T12N, R31E; 
NWSWNW Sec. 
33, T12N, R31E; 
NWSWNW Sec. 
33, T12N, R31E, 
Rosebud County 

10/1/1908 

40C 167387-00 2.05 

Amount put 
to historical 
and 
beneficial 
use 

Irrigation 
54 AC 

5/1 to 
10/15 

SWNE, SENW, 
and NWSE Sec. 
20, T12N, R31E, 
Petroleum County 

NWNWSE Sec. 
20, T12N, R31E, 
Petroleum County 

7/13/1963 

40C 167389-00 1.82 

Amount put 
to historical 
and 
beneficial 
use 

Irrigation 
37 AC 

5/1 to 
10/15 

S2NENW, 
SENWNW, 
N2SENW, and 
SWNW Sec. 29, 
T12N, R31E, 
Rosebud County 

NESENW Sec. 
29, T12N, R31E, 
Rosebud County 

5/12/1969 

40C 19338-00 3.12 115 AF 
Irrigation 
35 AC 

5/1 to 
9/30 

NE Sec. 32, T12N, 
R31E, and 
W2NWNW Sec. 
33, T12N, R31E, 
Rosebud County 

SESENE Sec. 32, 
T12N, R31E, 
Rosebud County 

12/31/1947 
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Figure 1. Map of the Applicant’s historical and proposed POD on the source and the historical and proposed place of use. 
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2.0 Historical Use Technical Analysis 
2.1 Historical Field Consumed and Applied Volumes  
The consumed volume for irrigation is based on the net irrigation requirement (NIR) from USDA 
Natural Resources Conservation Service Irrigation Water Requirements (IWR) at a 
representative weather station. The NIR is multiplied by a county-wide management factor (from 
ARM 36.12.1902) to produce an adjusted NIR representative of actual crop yields in Montana. 
Crop consumption is determined by multiplying the adjusted NIR by the number of acres of 
irrigation. Crop consumption is then divided by the field efficiency identified from the irrigation 
method and ARM 36.12.115. Irrecoverable losses (IL) are 5% of the field applied volume for 
flood irrigation or 10% for sprinkler irrigation. The total consumed volume for irrigation is the 
crop consumption plus irrecoverable losses. The total non-consumed volume is the field applied 
volume minus the total consumed volume.                                                                                                          
 
Statement of Claim 40C 167385-00 

USDA aerial photo no. 278-21 dated 9/14/1979, and 478-87 dated 7/21/1980 show 45 acres 
irrigated within the claimed place of use for Statement of Claim 40C 167385-00. 

Water Resources Survey photo MA-29 159 dated circa 1944 shows 45 acres irrigated within the 
claimed place of use for Statement of Claim 40C 167385-00. 

The Applicant hasn’t provided any information to substantiate the flow rate.  The flow rate for 
this claim was reduced from 5 CFS to 1.71 CFS by the DNRC in 1984 after applying the 
Montana Supreme Court Rules for Claims Examination irrigation standard of 17 GPM/AC for 16 
acres.  The flow rate of 1.71 CFS was maintained on the Reexamined version of Statement of 
Claim 40C 167385-00. 

Statement of Claim 40C 167385-00 has been historically used to flood irrigate 45 acres with a 
priority date of October 1, 1908, from the Musselshell River using a pump in the SWSESE Sec. 
29, T12N, R31E, Rosebud County at 1.71 CFS from May 1 to October 15.  The place of use 
includes 6 acres in the W2NESE, 21 acres in the NWSE, 3 acres in the NWSESE, and 15 acres 
in the E2NESW Sec. 29, T12N, R31E, Rosebud County.  There are no supplemental rights on 
this place of use and no places of storage. 

The historical consumed and field application volumes have been calculated with the inputs 
shown in Table 2 following the methods described above and in ARM 36.12.1902.  The field 
application volume is calculated by dividing the crop consumption volume by the field 
efficiency. 

Table 2. Historical use for Statement of Claim 40C 167385-00 

Irrigation 
Method 

Acres 
IWR 
(in)1 

Mgmt. 
Factor2 

Field 
Efficiency 

Crop 
Consumption 

(AF) 

IL 
(AF) 

Total 
Consumed 

Volume (AF) 

Field 
Application 

Volume (AF) 

Flood 45 23.18 0.477 0.6 41.46 3.46 44.92 69.11 

1Ingomar IWR Weather Station 
2Rosebud County Historical Use Management Factor 1964-1973 (Pre-July 1, 1973) 
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Statement of Claim 40C 167386-00 

USDA aerial photos no. 278-21 and 278-29 dated 9/14/1979, show 16 acres irrigated within the 
claimed place of use for Statement of Claim 40C 167386-00. 

Water Resources Survey photo MA-29 159 dated circa 1944 shows 16 acres irrigated within the 
claimed place of use for Statement of Claim 40C 167386-00. 

The Applicant hasn’t provided any information to substantiate the flow rate.  The flow rate for 
this claim was reduced from 5 CFS to 273.77 GPM (0.61 CFS) by the DNRC in 1984 after 
applying the Montana Supreme Court Rules for Claims Examination irrigation standard of 17 
GPM/AC for 16 acres.  The flow rate of 273.77 was maintained on the Reexamined version of 
Statement of Claim no. 40C 167386-00. 

Statement of Claim 40C 167386-00 has been used historically to flood irrigate 16 acres with a 
priority date of October 1, 1908, from the Musselshell River using a pump in the SWSESE Sec. 
29, a pump in the NWSWNW Sec. 33, and a pump in the NWSWNW Sec. 33, T12N, R31E, 
Rosebud County at 273.77 GPM from May 1 to October 15.  The place of use includes 2 acres in 
the SWNENE, 10 acres in the NWSENE, and 4 acres in the SWSENE Sec. 32, T12N, R31E, 
Rosebud County.  There are no supplemental rights on this place of use and no places of storage. 

The historical consumed and field application volumes have been calculated with the inputs 
shown in Table 3 following the methods described above and in ARM 36.12.1902. The field 
application volume is calculated by dividing the crop consumption volume by the field 
efficiency. 

Table 3. Historical use for Statement of Claim 40C 167386-00 

Irrigation 
Method 

Acres 
IWR 
(in)1 

Mgmt. 
Factor2 

Field 
Efficiency 

Crop 
Consumption 

(AF) 

IL 
(AF) 

Total 
Consumed 

Volume 
(AF) 

Field 
Application 

Volume (AF) 

Flood 16 23.18 0.477 0.6 14.74 1.23 15.97 24.57 

1Ingomar IWR Weather Station 
2Rosebud County Historical Use Management Factor 1964-1973 (Pre-July 1, 1973) 

Statement of Claim 40C 167387-00 

USDA aerial photo no. 478-87 dated 7/21/1980, shows 54 acres irrigated within the claimed 
place of use for Statement of Claim 40C 167387-00. 

Water Resources Survey photo MA-29 160 dated circa 1944 shows 54 acres irrigated within the 
claimed place of use for Statement of Claim 40C 167387-00. 

The Applicant’s affidavit, based on personal knowledge and information from the original 
claimant, explains that the historical flow rate is based on the historical pump which was a 10-
inch Crisafulli regular lift pump driven by a 540 power-take-off (PTO) of a 4020 John Deere 
tractor.  The pump curve for a 10-inch Crisafulli pump indicates that the pump has a capacity of 
7.79 CFS, 4.04 CFS greater than the claimed 3.75 CFS.  The flow rate for this claim was reduced 
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to 2.05 CFS by the DNRC in 1984 after applying the Montana Supreme Court Rules for Claims 
Examination, irrigation standard of 17 GPM/AC for 54 acres.  

Statement of Claim 40C 167387-00 has been used historically to flood irrigate 54 acres with a 
priority date of July 13, 1963, from the Musselshell River using a pump in the NWNWSE Sec. 
20, T12N, R31E, Petroleum County at 2.05 CFS from May 1 to October 15.  The place of use 
includes 22 acres in the SWNE, 22 acres in the SENW, and 10 acres in the NWSE Sec. 20, 
T12N, R31E, Petroleum County.  There are no supplemental rights on this place of use and no 
places of storage. 

The historical consumed and field applied volumes have been calculated with the inputs shown 
in Table 4 following the methods described above and in ARM 36.12.1902. The field application 
volume is calculated by dividing the crop consumption volume by the field efficiency. 

Table 4. Historical Use for Statement of Claim 40C 167387-00 

Irrigation 
Method 

Acres 
IWR 
(in)1 

Mgmt. 
Factor2 

Field 
Efficiency 

Crop 
Consumption 

(AF) 

IL 
(AF) 

Total 
Consumed 

Volume 
(AF) 

Field 
Application 

Volume (AF) 

Flood 54 23.18 0.477 0.6 49.76 4.15 53.90 82.93 

1Ingomar IWR Weather Station 
2Rosebud County Historical Use Management Factor 1964-1973 (Pre-July 1, 1973) 

Statement of Claim 40C 167389-00 

USDA aerial photo nos. 278-21 dated 9/14/1979, and 478-87 dated 7/21/1980, show 37 acres 
irrigated within the claimed place of use for Statement of Claim 40C 167389-00. 

Water Resources Survey photo MA-29 159 dated circa 1944 shows 37 acres irrigated within the 
claimed place of use for Statement of Claim 40C 167389-00. 

The Applicant’s affidavit, based on personal knowledge and information from the original 
claimant, explains that the historical flow rate is based on the historical pump which was a 10-
inch Crisafulli regular lift pump driven by a 540 power-take-off (PTO) of a 4020 John Deere 
tractor.  The same pump was used for Statement of Claim 40C 167387-00.  The pump curve for a 
10-inch Crisafulli pump indicates that the pump has a capacity of 7.79 CFS.   

A Master’s Report filed November 17, 1982, and adopted December 21, 1992, explains that the 
claimed flow rate of 130 CFS and volume of 240 AF for irrigation of 48 acres were changed by 
DNRC during claims examination according to the Montana Supreme Court Rules for Claims 
Examination.  The Department changed the flow rate to 1.82 CFS based on the standard of 17 
GPM per acre for 48 acres.  The volume was removed and replaced with a standard remark 
limiting the volume to the amount put to historical and beneficial use.  The acreage was reduced 
to 37 acres based on verified acres found during the claim examination.  The flow rate was not 
reduced with the acreage and is equal to 22.1 GPM per acre.   

A memorandum in the file dated January 20, 2004, from Jim Gilman, DNRC, to Bruce Loble, 
Chief Water Judge, explains that standards were run for basin 40C and that several Statements of 
Claim, including 40C 167389-00, did not conform to standards and that the flow rate for 40C 
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167389-00 should be reduced to 1.4 CFS which would equate to 17 GPM per acre for 37 acres. 
At this time, that change has not been made to Statement of Claim 40C 167389-00 and the flow 
rate remains 1.82 CFS. 

Statement of Claim 40C 167389-00 has been use historically to flood irrigate 37 acres with a 
priority date of May 12, 1969, from the Musselshell River using a pump in the NESENW Sec. 
29, T12N, R31E, Rosebud County at 1.82 CFS from May 1 to October 15.  The place of use 
includes 7 acres in the S2NENW, 3 acres in the SENWNW, 8 acres in the N2SENW, and 19 
acres in the SWNW Sec. 29, T12N, R31E, Rosebud County.  There are no supplemental rights 
on this place of use and no places of storage. 

The historical consumed and field applied volumes have been calculated with the inputs shown 
in Table 5 following the methods described above and in ARM 36.12.1902. The field application 
volume is calculated by dividing the crop consumption volume by the field efficiency. 

Table 5. Historical Use for Statement of Claim 40C 167389-00 

Irrigation 
Method 

Acres 
IWR 
(in)1 

Mgmt. 
Factor2 

Field 
Efficiency 

Crop 
Consumption 

(AF) 

IL 
(AF) 

Total 
Consumed 

Volume 
(AF) 

Field 
Application 

Volume (AF) 

Flood 37 23.18 0.477 0.6 34.09 2.84 36.93 56.82 

1Ingomar IWR Weather Station 
2Rosebud County Historical Use Management Factor 1964-1973 (Pre-July 1, 1973) 

Statement of Claim 40C 19338-00 

USDA aerial photo no. 278-21 dated 9/14/1979, shows 35 acres irrigated within the claimed 
place of use for Statement of Claim 40C 19338-00. 

Water Resources Survey photo MA-29 159 dated circa 1944 shows 35 acres irrigated within the 
claimed place of use for Statement of Claim 40C 19338-00. 

A Master’s Report filed April 21, 1992, adopted May 12, 1992, explains that Statement of Claim 
40C 19338-00 was filed for a flow rate of 1,400 GPM by means of a pump from the Musselshell 
River and a volume of 115 AF per year for the irrigation of 50 acres in Sec. 32 and 33, T12N, 
R31E.  It further explains that the claimed acres were changed by DNRC during claims 
examination according to the Montana Supreme Court Rules for Claims Examination.  The 
acreage was reduced from 50 acres to 35 acres based on verified acres found on USDA aerial 
photo no. 378-242 dated 1979, during the claim examination.  The flow rate, 1,400 GPM, was 
not reduced with the acreage, is based on the pump capacity, and is equal to 40 GPM per acre.   
After the Master’s Report was adopted, a volume remark was added to Statement of Claim 40C 
19338-00 which says, “The Water Court has determined that a volume quantification is required 
to adequately administer this right.” The Applicant has chosen to use the Department method for 
calculating the historical diverted and consumed volumes as shown in Table 6 below. 

A Master’s Report filed February 18, 2020, adopted April 17, 2020, explains the claims included 
in Case 40C-R258, including 40C 19338-00, filed November 27, 2019, received a late objection 
during the adjudication of the Basin 40C Temporary Preliminary Decree from Marion and Leo 
Collier.  Because the late objection was not previously resolved, an issue remark was placed on 
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the claim. The objection was based on ownership, but the objectors passed away before the 
Water Court addressed the issue.  The objection was dismissed, and the issue remark was 
removed from the claim. 

The Applicant’s affidavit, based on personal knowledge and information from the original 
claimant, explains that the historical flow rate is based on the historical pump which was a 1,400 
GPM pump to level border dikes.  The Applicant’s affidavit states the historical pump was a 6-
inch Crisafulli regular lift pump driven by a 540 PTO on a 706 International tractor.  Based on 
20 feet of lift, the 6-inch Crisafulli would generate the 1,400 GPM flow rate claimed. 

Statement of Claim 40C 19338-00 has been used historically to irrigate 35 acres under a 
wheeline sprinkler with a priority date of December 31, 1947, from the Musselshell River using 
a pump in the SESENE Sec. 32, T12N, R31E, Rosebud County at 3.12 CFS from May 1 to 
September 30.  The place of use includes 30 acres in the NE Sec. 32, and 5 acres in the 
W2NWNW Sec. 33, T12N, R31E, Rosebud County.  There are no supplemental rights on this 
place of use and no places of storage.  Statement of Claim 40C 19338-00 is a multiple use right 
with Statement of Claim 40C 19336-00.  These claims are multiple uses of the same right.  The 
use of this water for several purposes does not increase the extent of the water right.  Rather it 
decrees the right to alternate and exchange the use (purpose) of the water in accordance with 
historical practices.  Statement of Claim 40C 19336-00 is for 100 GPM for domestic use year-
round for 4 households and up to 1.5 acres. 

The Applicant has chosen to use the Department method to calculate the historical field applied 
and consumed volumes.  The historical consumed and field applied volumes have been 
calculated with the inputs shown in Table 6 following the methods described above and in ARM 
36.12.1902. The field application volume is calculated by dividing the crop consumption volume 
by the field efficiency. 

 
Table 6. Historical Use for Statement of Claim 40C 19338-00 

Irrigation 
Method 

Acres 
IWR 
(in)1 

Mgmt. 
Factor2 

Field 
Efficiency 

Crop 
Consumption 

(AF) 

IL 
(AF) 

Total 
Consumed 

Volume 
(AF) 

Field 
Application 

Volume (AF) 

Sprinkler 35 23.18 0.477 0.7 32.25 4.61 36.86 46.07 

1Ingomar IWR Weather Station 
2Rosebud County Historical Use Management Factor 1964-1973 (Pre-July 1, 1973) 

 
Summary of Statements of Claim 40C 167385-00, 40C 167386-00, 40C 167387-00, 40C 167389-
00, and 40C 19338-00 Proposed for Change 

The following table is a summary of the historical use for all of the water rights proposed for 
change. 

Table 7. Summary of Historical Use for all Statements of Claim Proposed for Change 

Irrigation 
Method 

Acres 
IWR 
(in)1 

Mgmt. 
Factor2 

Field 
Efficiency 

Crop 
Consumption 

(AF) 

IL 
(AF) 

Total 
Consumed 

Volume 
(AF) 

Field 
Application 

Volume (AF) 
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Sprinkler 35 23.18 0.477 0.7 32.25 4.61 36.86 46.07 

Flood 152 23.18 0.477 0.6 140.05 11.68 151.72 233.43 

Total 187    172.3 16.28 188.58 279.49 

1Ingomar IWR Weather Station 
2Rosebud County Historical Use Management Factor 1964-1973 (Pre-July 1, 1973) 

 

2.2 Historical Conveyance Losses  
There are no historical conveyance losses considered for the historical use of Statement of Claim 
40C 167385-00, 40C 167386-00, 40C 167387-00, 40C 167389-00, and 40C 19338-00 because 
water was diverted directly to the places of use by pumps.  

2.3 Historical Diverted Volume 
Per ARM 36.12.1902(10), the historically diverted volume is equal to the sum of the historical 
field application volume and historical conveyance loss volume. Because there are no 
conveyance losses attributabed to any of the water rights proposed for change, the historical 
diverted volume is equal to the historical field applied volume.   

Table 8. Historically Diverted Volume of Water Rights Proposed for Change 

Water Right No. 
Field Application 

Volume (AF) 
Conveyance Loss Volume 

(AF) 
Historical Diverted 

Volume (AF)   
40C 167385-00 69.11 0 69.11 
40C 167386-00 24.57 0 24.57 
40C 167387-00 82.93 0 82.93 
40C 167389-00 56.82 0 56.82 
40C 19338-00 46.07 0 46.07 

Total 279.5 0 279.5 

2.4 Summary of Historical Use 
The Department will consider the following values when evaluating the historical use of 
Statements of Claim 40C 167385-00, 40C 167386-00, 40C 167387-00, 40C 167389-00, and 40C 
19338-00 for the adverse effect criterion:  

Table 9. Summary of historical use for Statements of Claim 40C 167385-00, 40C 167386-00, 40C 167387-00, 40C 167389-00, and 
40C 19338-00 

Water 
Right 
No. 

Historical 
Purpose 

Maximum 
Historical 

Acres 

Historical 
Place of Use 

Historical Point 
of Diversion 

Maximum 
Historical 
Flow Rate 

Historically 
Consumed 

Volume 
(AF) 

Historically 
Diverted 
Volume 

(AF) 

40C 
167385-

00 
Irrigation 45 

W2NESE, 
NWSE, 

NWSESE, and 
E2NESW Sec. 

29, T12N, 
R31E, Rosebud 

County 

SWSESE Sec. 
29, T12N, R31E, 
Rosebud County 

1.71 CFS 41.46 69.11 
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40C 
167386-

00 
Irrigation 16 

SWNENE, 
NWSENE, and 
SWSENE Sec. 

32, T12N, 
R31E, Rosebud 

County 

SWSESE Sec. 
29, T12N, R31E; 
NWSWNW Sec. 
33, T12N, R31E; 
NWSWNW Sec. 
33, T12N, R31E, 
Rosebud County 

0.61 CFS 
(273.77 
GPM) 

14.74 24.57 

40C 
167387-

00 
Irrigation 54 

SWNE, 
SENW, and 

NWSE Sec. 20, 
T12N, R31E, 

Petroleum 
County 

NWNWSE Sec. 
20, T12N, R31E, 

Petroleum 
County 

2.05 CFS 49.76 82.93 

40C 
167389-

00 
Irrigation 37 

S2NENW, 
SENWNW, 

N2SENW, and 
SWNW Sec. 

29, T12N, 
R31E, Rosebud 

County 

NESENW Sec. 
29, T12N, R31E, 
Rosebud County 

1.82 CFS 34.09 56.82 

40C 
19338-

00 
Irrigation 35 

NE Sec. 32, 
T12N, R31E, 

and 
W2NWNW 

Sec. 33, T12N, 
R31E, Rosebud 

County 

SESENE Sec. 32, 
T12N, R31E, 

Rosebud County 
3.12 CFS 32.25 46.07 

3.0 Analysis of Impacted Surface Water Sources 
3.1 Summary of Proposed Use 
The Applicant proposes using Statement of Claim nos. 40C 167385-00, 40C 167386-00, 
40C167387-00, 40C 167389-00, and 40C 19338-00 as shown in Table 10: 

Table 10. Summary of the proposed use of 40C 167385-00, 40C 167386-00, 40C 167387-00, 40C 167389-00, and 40C 19338-00 

Water 
Right 
No. 

Proposed 
Purpose 

Proposed 
Acres 

Proposed 
Place of Use 

Proposed Point of 
Diversion 

Proposed 
Flow Rate 

Proposed 
Consumptive 
Volume (AF) 

Proposed 
Diverted 
Volume 

(AF) 

40C 
167385-

00 
Irrigation 186.4 AC 

84.4 AC in 
Sec. 29, 102 

AC in W2 Sec. 
28, T12N, 

R31E, 
Rosebud 
County 

Transitory pump 
from W2SESE Sec. 
29. T12N, R31E to 

NWNESW Sec. 
29, T12N, R31E, 
Rosebud County 

1.71 CFS 41.46 69.11 

40C 
167386-

00 
Irrigation 186.4 AC 

84.4 AC in 
Sec. 29, 102 

AC in W2 Sec. 
28, T12N, 

R31E, 
Rosebud 
County 

Transitory pump 
from W2SESE Sec. 
29. T12N, R31E to 

NWNESW Sec. 
29, T12N, R31E, 
Rosebud County 

0.61 CFS 
(273.77 
GPM) 

14.74 24.57 
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40C 
167387-

00 
Irrigation 186.4 AC 

84.4 AC in 
Sec. 29, 102 

AC in W2 Sec. 
28, T12N, 

R31E, 
Rosebud 
County 

Transitory pump 
from W2SESE Sec. 
29. T12N, R31E to 

NWNESW Sec. 
29, T12N, R31E, 
Rosebud County 

1.38 CFS 49.76 82.93 

40C 
167389-

00 
Irrigation 186.4 AC 

84.4 AC in 
Sec. 29, 102 

AC in W2 Sec. 
28, T12N, 

R31E, 
Rosebud 
County 

Transitory pump 
from W2SESE Sec. 
29. T12N, R31E to 

NWNESW Sec. 
29, T12N, R31E, 
Rosebud County 

0.00 CFS 34.09 56.82 

40C 
19338-

00 
Irrigation 186.4 AC 

84.4 AC in 
Sec. 29, 102 

AC in W2 Sec. 
28, T12N, 

R31E, 
Rosebud 
County 

Transitory pump 
from W2SESE Sec. 
29. T12N, R31E to 

NWNESW Sec. 
29, T12N, R31E, 
Rosebud County 

0.00 CFS 32.25 46.07 

 
Following the procedures outlined in the Historical Use section 2.1 above, the proposed 
consumed and diverted but non-consumed volumes have been calculated with the inputs shown 
in Table 11 following the methods described above and in ARM 36.12.1902. Per MCA 85-2-
102(7)(b), a change in appropriation right does not include a change in method of irrigation 
(method of irrigation is also not an element that can be proposed for change). Thus, when 
calculating the proposed consumed and diverted volumes for a change, the Department will 
consider a change in the method of irrigation only on newly irrigated acreage, outside of the 
historically irrigated footprint. 
 

Table 11. Proposed new irrigation inside and outside of the historical place of use. 

Irrigation 
Method 

Acres 
IWR 
(in)1 

Mgmt. 
Factor 

Field 
Efficiency 

Crop 
Consumption 

(AF) 

Field 
Application 

Volume 
(AF) 

IL 
(AF) 

Total 
Consumptive 
Volume (AF) 

Non-
Consumptive 
Volume (AF) 

Flood 
(Inside 

Historical 
POU) 

40.4 23.181 0.4773 0.6 37.22 62.04 3.1 40.33 21.71 

Pivot 
(Outside 
Historical 

POU) 

146 25.832 0.7274 0.9 228.47 253.86 25.39 253.86 05 

Total 186.4 - - - 265.7 315.90 - 294.18 21.71 

1Ingomar IWR Weather Station – Flood Irrigation, Wheeline & Handline Seasonal ET inches 
2Ingomar IWR Weather Station – Center Pivot Irrigation Seasonal ET inches 
3Rosebud County Historical Use Management Factor 1964-1976 (Pre-July 1, 1973) 
4Rosebud County Proposed Use Management Factor 1997-2006 (Proposed Use) 
5Proposed use is 100% consumptive due to 90% efficient sprinkler irrigation and 10% irrecoverable losses 



  
 

12 | P a g e  
 

Surface Water Change Technical Analyses Report- Part A 
Application No. 40C 30170690 

Billings Regional Office 
Rosebud and Petroleum Counties 

Table 12. Comparison of volumes associated with historical and proposed use. 

Purpose 
Historically Consumed 

Volume 
Proposed Consumptive 

Volume 
Historically Diverted 

Volume 
Proposed Diverted 

Volume 

Irrigation 188.58 294.18 279.49 315.90 

 

3.2 Impacted Surface Water Sources 

The Department has considered an area of potential adverse effect on the Musselshell River. This 
reach was determined by accounting for the location of the proposed and historical points of 
diversion and the proposed reduction in return flow as described in Part B. This reach extends 
from the SESENE Sec. 32, T12N, R31E, downstream to the S2NWSW Sec. 8, T12N, R31E, 
Rosebud County.  

There are 15 water rights within the area of potential adverse effect, as illustrated in Appendix A.  
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Review 
This document has been reviewed by the Department on September 25, 2025. 

References 
Department Standard Practice for Determining Historical Use 
Department Standard Practice to Analyze Return Flows 
Water Right Claim Examination Rules Amended by the Montana Supreme Court – Effective 
December 5, 2006. 
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Appendix A: Water Rights within the Area of 
Potential Adverse Effect  
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Water 
Right No. 

Owner Name Purpose Period of 
Flow 
Rate 

Volume 

40C 
30008850 

MONTANA, STATE OF DEPT OF FISH 
WILDLIFE & PARKS 

FISHERY 
01/01 to 
12/31 

70 CFS 50674.23 

40C 201662 
00 

JUSTIN KINCHELOE; YOHNA PFLUGHOFT STOCK 
01/01 to 
12/31 

 0.00 

40C 70691 
00 

KIMBERLY A MAXWELL; THOMAS A 
MAXWELL; MAXWELL, KIMBERLY A LIVING 
TRUST 

STOCK 
10/01 to 
04/30 

40 GPM 3.50 

40C 167386 
00 

NATALIE C BOYD; PAUL J BOYD IRRIGATION 
05/01 to 
10/15 

273.77 
GPM 

0.00 

40C 167385 
00 

NATALIE C BOYD; PAUL J BOYD IRRIGATION 
05/01 to 
10/15 

1.71 CFS 0.00 

40C 167387 
00 

NATALIE C BOYD; PAUL J BOYD IRRIGATION 
05/01 to 
10/15 

2.05 CFS 0.00 

40C 19336 
00 

BAILEY RITCHEY; JESSE RITCHEY DOMESTIC 
01/01 to 
12/31 

100 
GPM 

7.00 

40C 19337 
00 

NATALIE C BOYD; PAUL J BOYD; BAILEY 
RITCHEY; JESSE RITCHEY 

IRRIGATION 
05/01 to 
09/30 

3.12 CFS 0.00 

40C 19338 
00 

NATALIE C BOYD; PAUL J BOYD IRRIGATION 
05/01 to 
09/30 

3.12 CFS 115.00 

40C 167389 
00 

NATALIE C BOYD; PAUL J BOYD IRRIGATION 
05/01 to 
10/15 

1.82 CFS 0.00 

40C 
30141917 

USA (DEPT OF INTERIOR BUREAU OF LAND 
MGMT) 

STOCK 
01/01 to 
12/31 

 0.00 

40C 
30141928 

USA (DEPT OF INTERIOR BUREAU OF LAND 
MGMT) 

STOCK 
01/01 to 
12/31 

 0.00 

40C 200296 
00 ALLAN MCDANIEL IRRIGATION 

04/01 to 
10/04 

350.06 
GPM 

0.00 

40C 201663 
00 YOHNA PFLUGHOFT IRRIGATION 

05/01 to 
10/01 

1.13 CFS 0.00 

40C 
30008437 ALLAN MCDANIEL; YOHNA PFLUGHOFT STOCK 

01/01 to 
12/31 

 5.1 
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Jack Landers, Groundwater Hydrologist, Water Sciences Bureau (WSB) 

Applicant Name Paul and Natalie Boyd 

Application No. 40C 30170690 

Point of Diversion Legal Land Description Township 12 North, Range 31 East, Rosebud and Petroleum 
Counties 

Overview 
This report is Part B of a two-part publication which analyzes data submitted by the Applicant in support of the 
above-mentioned water right change application. This report provides technical analyses as required under 
the Administrative Rules of Montana (ARM) 36.12.1303 in support of the water rights criteria assessment as 
required in §85-2-402, Montana Code Annotated (MCA). For applications in closed basins, this report fulfills 
the requirements of MCA §85-2-361.  

 
This Surface Water Change Technical Analyses Report – Part B contains the following sections:   

Overview ..................................................................................................................................... 1 

1.0 Executive Summary ................................................................................................................ 2 

2.0 Methodology ......................................................................................................................... 4 

3.0 Adverse Effect – Return Flow Analysis ................................................................................... 5 

Review ........................................................................................................................................ 9 

References .................................................................................................................................. 9 
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1.0 Executive Summary 
Application Details 
The Applicant proposes to change the point of diversion (POD) and place of use (POU) for Statement of Claim 
Nos. 40C 167385-00, 40C 167386-00, 40C 167387-00, 40C 167389-00, and 40C 19338-00. The water rights 
proposed for change were historically used to irrigate 187.0 acres with water diverted from the Musselshell 
River at several PODs listed in Table 1. The water rights were not used supplementally, and each water right 
delivered the full irrigation demand to one of five fields shown in Figure 1. The Applicant proposes to retire 
146.6 acres, add 146.0 acres of irrigation outside the historical POU, and continue to irrigate 40.4 acres within 
the historical POU for a total of 186.4 acres. The proposed acres outside the historical POU would be irrigated 
with a center-pivot sprinkler system with water diverted from the Musselshell River using two transitory 
pumps. All five water rights proposed for change would be used supplementally on the proposed POU. 

Table 1: Water rights proposed for change. 
Water Right No Flow Rate (cfs) Period of Diversion Point of Diversion 
40C 167385-00 1.71 5/1-10/15 SWSESE Section 29, T12N R31E, Rosebud County 
40C 167386-00 0.61 5/1-10/15 SWSESE Section 29, T12N R31E, Rosebud County 
40C 167387-00 2.05 5/1-10/15 NWNWSE Section 20, T12N R31E, Rosebud County 
40C 167389-00 1.82 5/1-10/15 NESENW Section 29, T12N R31E, Rosebud County 
40C 19338-00 3.12 5/1-9/30 SESENE Section 32, T12N R31E, Rosebud County 
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Figure 1: Overview of the proposed project. The Musselshell River flows north and is the boundary between 
Petroleum and Rosebud County. Individual fields within the historical POU are labeled with the corresponding 
water right. 
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WSB Technical Analysis Findings 
Based on information submitted, the WSB quantified the historical non-consumed volume and location of 
historical return flows. These analyses are in support of the following criteria assessment: adverse effect. A 
summary of WSB findings described in subsequent sections are listed below. 
 
TECHNICAL ANALYSES FINDINGS 

ADVERSE EFFECT 
(RETURN FLOWS) 

The historical non-consumed volume is 90.92 acre-feet (AF) and the location of historical 
return flows as identified in Figure 2 is to the Musselshell River downstream of the 
western boundary of the NWSWNW Section 33, Township 12 North, Range 31 East, 
Rosebud County. 

The proposed non-consumed volume is 21.71 AF and the location of proposed return 
flows as identified in Figure 2 is to the Musselshell River beginning at the northern 
boundary of the SESWSE Section 29, Township 12 North, Range 31 East, Petroleum 
County. 

2.0 Methodology 
DNRC will analyze the change to determine if: 

a. Return flows will enter back into the source where they have historically returned upstream of or 
at the location of the next downstream appropriator; or, 

b. Water is left instream so historically diverted flows are available during the historical period of 
diversion either below the point of diversion or where return flows historically returned to the 
source. 

If neither criterion is met or return flows accrete to more than one source, the return flow analysis may 
include a monthly breakdown of the rate and timing of return flows and evaluate impacts to the identified 
rights.  

Return flows are evaluated by determining the volume of water that infiltrates past the root zone and 
identifying the likely receiving stream(s). The assumption is made that water applied for irrigation that is not 
consumed by a crop infiltrates to groundwater becoming return flow and does not run off. The amount of 
water not consumed is the difference between the amount of water consumed and the amount of water 
applied to a field. The receiving stream is determined by proximity and evidence of hydraulic connection to 
groundwater and generally does not depend on groundwater flow direction or land slope (Leake, 2011). 

Historical consumed volumes for irrigation are calculated following the procedures described in DNRC 
consumptive use rules in ARM 36.12.1902. The amount of water consumed at the field is equal to crop 
consumption plus irrecoverable losses calculated as a percent of applied amounts. The amount of water 
applied to a field is determined from estimates of application efficiency and crop consumption. The amount of 
water not consumed is the difference between the amount of water consumed and the amount of water 
applied to a field.  
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3.0 Adverse Effect – Return Flow Analysis  
3.1. Consumed & Non-Consumed Volume  
The consumed volume for irrigation is based on the net irrigation requirement (NIR) from USDA Natural 
Resources Conservation Service Irrigation Water Requirements (IWR) at a representative weather station. The 
NIR is multiplied by a county-wide management factor (from ARM 36.12.1902) to produce an adjusted NIR 
representative of actual crop yields in Montana. Crop consumption is determined by multiplying the adjusted 
NIR by the number of acres of irrigation. Crop consumption is then divided by the field efficiency identified 
from the irrigation method and ARM 36.12.115. For proposed irrigation that falls outside of the historical 
place of use, the Applicant has requested a field efficiency of 90%, which falls outside of the standards found 
in ARM 36.12.115. Deviations such as this are permissible but require supporting information from the 
Applicant at the time of application. Irrecoverable losses (IL) are 5% of the field applied volume for flood 
irrigation or 10% for sprinkler irrigation. The total consumed volume for irrigation is the sum of crop 
consumption and irrecoverable losses. The total non-consumed volume is the field applied volume minus the 
total consumed volume. 

The historical and proposed consumed and non-consumed volumes have been calculated with the inputs 
shown in Table 2 and Table 3 following the methods described above and in ARM 36.12.1902. 
 
Table 2: Historical use. 

Water Right No. 
/ Irrigation 

Method 
Acres IWR 

(in)1 
Mgmt. 
Factor2 

Field 
Efficiency 

Crop 
Consumption 

(AF) 

Applied 
Volume 

(AF) 

IL 
(AF) 

Total 
Consumed 

Volume 
(AF) 

Non-
Consumed 

Volume 
(AF) 

40C 167385-00 / 
Flood 45.0 23.18 47.7% 60% 41.46 69.11 3.46 44.92 24.19 

40C 167386-00 / 
Flood 16.0 23.18 47.7% 60% 14.74 24.57 1.23 15.97 8.60 

40C 167387-00 / 
Flood 54.0 23.18 47.7% 60% 49.76 82.93 4.15 53.90 29.03 

40C 19338-00 / 
Wheel line 35.0 23.18 47.7% 70% 32.25 46.07 4.61 36.86 9.21 

40C 167389-00 / 
Flood 37.0 23.18 47.7% 60% 34.09 56.82 2.84 36.93 19.89 

Total 187.0 - - - 172.30 279.50 16.29 188.58 90.92 
1Ingomar IWR Weather Station 
2Rosebud County Historical Use Management Factor 
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Table 3: Proposed use. 

Type / 
Irrigation 
Method 

Acres IWR 
(in)1 

Mgmt. 
Factor 

Field 
Efficiency 

Crop 
Consumption 

(AF) 

Applied 
Volume 

(AF) 

IL 
(AF) 

Total 
Consumed 

Volume 
(AF) 

Non-
Consumed 

Volume 
(AF) 

Within 
historical POU2 

/ Flood 
40.4 23.18 47.7% 60% 37.22 62.04 3.10 40.33 21.71 

Outside 
historical POU3 

/ Sprinkler 
146.0 25.83 72.7% 90% 228.47 253.86 25.39 253.86 0.00 

Total 186.4 - - - 265.69 315.90 28.49 294.19 21.71 
1Ingomar IWR Weather Station 
2Rosebud County Historical Use Management Factor 
3Rosebud County Proposed Use Management Factor 
 

3.2 Hydraulically Connected Surface Water(s)  
Potentially affected surface waters in a return flow evaluation are identified by their hydraulic connection, 
both direct and indirect, to the aquifer below the irrigation place of use. Hydraulic connection depends on the 
depth to groundwater beneath the beds of surface waters, connection between deep and overlying shallow 
aquifers, vertical gradients, and can vary along a reach and with time of year.  

Procedures for evaluating hydraulic connection and identifying one or more potentially affected surface 
water(s) for can be found in DNRC (2019). Following protocols in DNRC (2019) Table 4 identifies published 
information used to assess hydraulically connected surface water(s). Not all data may be available for each 
project and is noted as “NA” when that occurs.  

As shown in Figure 1, the historical and proposed POUs overlie unconsolidated alluvial sediments adjacent to 
the Musselshell River. The relatively thin alluvial sediments overlie the Bearpaw shale. Numerous ephemeral 
or intermittent streams drain upland areas surrounding the Musselshell River in the vicinity of the proposed 
project. These streams exhibit similar characteristics and have been grouped into east and west tributaries in 
Table 4, reflecting their position relative to the Musselshell River. The Musselshell River was also evaluated for 
hydraulic connection to groundwater (Table 4). 
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Table 4: Published information used to identify hydraulically connected surface water(s). 

Published Information Surface Water Source: 
Musselshell River 

Surface Water Source: 
East tributaries 

Surface Water Source: 
West tributaries 

USGS National Hydrographic Dataset (NHD)1 Perennial Intermittent/ephemeral Intermittent/ephemeral 

USGS PROSPER Dataset2 0.74-0.76 0.04-0.35 0.05-0.24 

MBMG GWIC wells, less than 50 ft deep, within 
1,000 ft of surface water, static water levels 
above or within 10 ft of elevation of stream 

bed (DNRC, 2018)3 

None4 None4 None4 

Published Water Table Maps, Publications, 
Previous Water Rights, etc.5 None None None 

Gridded National Soil Survey Geographic 
Database6 

Hydric conditions along 
channel 

Minimal hydric 
conditions along channel 

Minimal hydric 
conditions along channel 

Aerial imagery Wet channel Dry channel Dry channel 

Affidavits, photographs, etc. None None None 
1 Review NHD to identify perennial, intermittent, and ephemeral classifications for surface water sources most proximal to the 
proposed diversion(s).  
2 USGS PROSPER probability of streamflow permanence (greater than 50 percent of the time it flows). 
3 Per DNRC (2019) hydraulic connection of individual stream reaches to ground water is evaluated by comparing streambed 
elevations to static groundwater elevations measured in MBMG GWIC wells less than 50 ft deep and within 1,000 ft of surface water 
or from published water table maps. Surface water within that area is considered hydraulically connected to the unconfined aquifer 
if static groundwater elevations are above or within 10 ft of the elevation of the stream bed.  
4 There is limited groundwater development within 1,000 ft of surface waters adjacent to the project area; therefore, lack of wells 
that meet these requirements does not offer evidence for or against connection to surface water. 
5No water table maps available.  
6 Review Gridded National Soil Survey Geographic Database to identify hydric soils or shallow water tables near surface water 
sources. 
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Figure 2: Location of historical and proposed irrigation and return flows.  

WSB Findings 
Based on the review of the published information in Table 4, the Musselshell River is the nearest hydraulically 
connected surface water source (Figure 2) and the receiving stream for historical and proposed return flows.  

3.3 Location of Return Flows 
Historical return flows total 90.92 AF from 187.0 acres of irrigation. The starting point of return flows would be 
on the Musselshell River downstream of the western boundary of the NWSWNW Section 33, Township 12 
North, Range 31 East, Rosebud County (Figure 2).  

Under the proposed change, return flows would be equal to 21.71 AF from 40.4 retained historical acres of 
irrigation and would accrue to the Musselshell River beginning at the northern boundary of the SESWSE 
Section 29, Township 12 North, Range 31 East, Petroleum County (Figure 2). 
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Under the proposed change, return flows would enter back into the source where they have historically 
returned upstream of the next downstream appropriator. In addition, the Applicant would leave a portion of 
historical diverted non-consumed volume instream at the historical point of diversion. Therefore, an analysis 
of rate and timing of return flows was not conducted. 

Historically, each field was irrigated under a separate water right, as shown in Figure 2. Under the proposed 
change, all five water rights would irrigate the entire proposed POU. The proposed return flow volume 
attributed to each water right was calculated by multiplying the proposed return flow volume by the 
proportion of individual flow rates to the total flow rate, shown in Table 5. 

Table 5: Historical and proposed annual return flow volume attributed to the water rights proposed for 
change.  

   Return Flow Volume (AF) 
WR Number Flow Rate (cfs) Proposed Supplemental Proportion Historical Proposed 

40C 167385-00 1.71 0.18 24.19 3.99 
40C 167386-00 0.61 0.07 8.60 1.42 
40C 167387-00 2.05 0.22 29.03 4.78 
40C 167389-00 1.82 0.20 19.89 4.24 
40C 19338-00 3.12 0.34 9.21 7.28 

Total 9.31 1.00 90.92 21.71 
 

Review  
This document has been reviewed on September 4, 2025 in accordance with Category 7 of DNRC’s Water Sciences 
Bureau Minimum Standards of Review, Version 2, February 2024. 
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